Contents

1 Imtroduction........... ... it iiiiiiiiiinieans 1
References. .....ocvviniin i i e ittt it it e

2 History and Classification of Non-Siliceous Hybrid Materials. . .. ... 7

2.1 Brief History of Hybrid Materials ..................covuun., 7

2.2 C(Classification of Non-Siliceous Hybrid Materials . .............. 11

2.3 General Strategies of Incorporating Organic Groups. ............ 16

2.3.1 Surface Functionalization. ........................... 16

23.2 DirectSynthesis...........cviiiiii ittt 18

References. ... ..oviinii it i i it it i i 19

3 Strategies to Incorporate Mesoporosity ..................... ..., 25

3.1 Template-Free Self-assembly Synthesis Strategy ............... 26

3.1.1 Ligand Extension ............ccciiiuiiiaiennennnnnnn 28

3.1.2 MicroemulsionMethod ............... ... ... ... .. ... 30

3.1.3 Nanocrystal Self-assembly........................... 31

3.2 Surfactant-Mediated Synthesis Strategy ...................... 35

3.2.1 Synthesis Mechanism................. ..ot 37

3.2.2 How to Effectively Obtain Periodic Mesoporosity . ....... 38

3.2.3 Mesostructure Design. .. ........cciiiiiii i, 46

324 PoreSizeControl ..........ccviiiiir it 48

3.2.5 Improving the Crystalllzatlon of PoreWalls ............. 51

References. ... ...coviim it i i e e e 55

4 Morphological Design of Mesoporous Hybrid Materials ........... 61

4.1 SpheresandFibers...... ........ .. oo iiiiiiiiiiiii,, 61

42 NanoplatesandFilms................ ... .o, 65

43 NanOrods .. ..vviiuiiin i rnenensireenenonsnionenennns 67

44 Monoliths....... ... ittt et e e 69

References. . ..o vvie it it it i 72

vii

|
" ) . |.|
Bibliografische Informationen digitalisiert durch E I
http://d-nb.info/105993566X %B ] T


http://d-nb.info/105993566X

viii Contents
5 Modification and Potential Applications of Organic-Inorganic

Non-Siliceous Hybrid Materials. . . ..................... ..., 75

5.1 Multiphase Adsorption and Separation ....................... 76

51.1 GasAdSOrption...........cooiiiiieiiinirnninann 76

5.1.2 Liquid Adsorption and Separation . .................... 78

5.2 Energy Conversionand Storage.................ociiiiianntn 82

5.2.1 Photocatalysis.........cciiiiiiiiriiiiiiiiiiiaa 82

5.2.2 Photoelectrochemical Conversion ..................... 86

5.2.3 Potential Fuel Cell Applications. . ..................... 90

5.3 Heterogeneous Catalysis ...........coiiiveiiiiiiiiiiian, 94

5.3.1 Pure Hybrid Framework............ ...t 94

5.3.2 Post-functionalization for Catalysis.................... 99

54. Biomaterials .. ........... i i e 103

5.4.1 Biomolecule Adsorption and Separation ................ 103

542 DrugDelivery.......c.cooviiiiiinniiniiinennaens 105

543 BIOSENSOIS .o\ vvecnrieeennenrennenneenrsnsnnsnnns 107

References. . ..ottt i e iae e 112

6 SummaryandOutlook . ............... ... .. il 119



